< 


CANADA 
DEPARTMENT OF AGRICULTURE 
EXPERIMENTAL FARMS SERVICE 


po 


FERTILITY AND MANAGEMENT STUDIES 
ON GRAY WOODED SOILS 


WRN 


viii 
| 


| 


PROGRESS REPORT 
1927 21956 


C OF 


ill 


Pee Se ee 
os 
\ 
5D 
SF, 
\ 
\ 


ILLUSTRATION STATIONS DIVISION 
CENTRAL EXPERIMENTAL FARM 
OTTAWA 


Published by authority of the Right Hon. JAMES G. GARDINER, 
Minister of Agriculture, Ottawa, Canada. 


5M-22714-1:57 


Foreword 


The material in this report is derived from experimental work conducted 
by Illustration Stations Research Officers on special stations for gray wooded 
soils investigations. These special stations are located in districts served by 
the Experimental Farms at Melfort and Scott in Saskatchewan, and Lacombe 
and Beaverlodge in Alberta. This report has been prepared by the Illustration 
Stations Division staff at Ottawa in consultation with the Soil Survey and Soil 
Fertility Sections of the Field Husbandry, Soils and Agricultural Engineering 
Division. 
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Introduction 


The Gray Wooded soil zone covers the major part of the undeveloped areas 
of Saskatchewan and Alberta. Altogether its area is well over 100 million acres. 
The gray wooded soils occur naturally under a forest cover of poplar, spruce, 
and in some areas pine. Climatic conditions are continental sub-humid and 
microthermal. 

The gray wooded soils of Western Canada in the virgin state are characterized 
by an A» horizon, a thick, light colored A, horizon, and a brown to gray-brown 
heavy textured B-horizon. The C horizon, as well as the lower B horizon, is 
usually calcareous. The A; horizon, if present, is usually very thin. Under 
cultivation, these soil areas are characterized by a light gray or pale brown 
color of the surface soil. This is the result of the layer turned up by the plow 
consisting largely of the A» horizon. 

Only a limited amount of agricultural development has taken place to 
date in this soil zone. This is due largely to the cost of clearing and breaking 
the land and to the relatively low fertility of the soil, which is less than that of 
gray-black and black soils. 

This low fertility was recognized as a major problem in the early days of 
experimental studies on gray wooded soils. It was observed that there were 
areas where crops would not grow well even when moisture was ample. The 
Rocky Mountain House region of Alberta was such an area and in 1927 an 
Illustration Station was established in it near Chedderville, Alberta, a district 
known locally as ‘Starvation Ridge’, because farmers were unable to make a 
living as crops would not grow. However, within a few years after the estab- 
lishment of the station it was found that the application of sulphur had a marked 
effect on plant growth and good yields of forages and cereals could be obtained 
through its use. The work expanded with the establishment of additional 
Illustration Stations and other experimental units. The salient results of 
experimental work conducted on these stations and at other selected locations 
in Alberta and Saskatchewan are presented and discussed in this report. 


Soil Types 


The data summarized in this report were obtained at the following locations 
and on the specific soil types listed for each, as follows: 


PDA DAsCas Altace) ae ok eouseeke. sniLnclassified 
Ghedderville Altar iy. Aid tas bewie teed Caroline Loam 
WelennanAltas. soa lion aden. Nampa Clay Loam 
PI OUMLOSH AO ASK sy re wae ne ee Us ae. Dorintosh Loam 
CDERSINGE Slee Role pc cOM ses see ng Bane aera a wee Waitville Loam 
HONS AKEN SASK. teste. Caan. we. Loon River Loam 
PMLOCUe otek serine ch wsriecnane, ts aX. Garrick Loam 


These soil types are described in some detail in Alberta and Saskatchewan soil 
survey reports covering the locations mentioned above. However, brief mention 
here of the major characteristics of these soils may aid in interpreting the 
results discussed. 

The Caroline and Dorintosh soils have developed on stone-free, silty, 
lacustrine deposits. These soils have relatively thick A» and B horizons, are 
permeable, and present no physical problems to plant growth except for surface 
crusting. The Caroline contains somewhat less clay, particularly in the subsoil; 
is more acidic in the A and B horizons; and is probably lower in natural fertility 
than the Dorintosh. 
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The Nampa and Garrick soils were developed on lacustrine. clay depen 
The Nampa soil is characterized by a tough clay subsoil which is only slowly — 
thus restricting root development, water and air movement. 7 
Gypsum is present 


permeable; 


Garrick has a considerably more permeable clay subsoil. 
in the lower zones of root development in both these soils. | 

The Loon River and Waitville soils have developed on glacial till slightly 
to moderately stony. The parent material of the Loon River soil occurs ata 
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somewhat greater depth than the Waitville parent material, the latter having a 


a higher lime content. 


Waitville. 


The work at Athabasca has been done largely on a mixed association of — 
soils which, while not uniformly gray wooded, do represent a considerable area 
Only one study was conducted on clearly gray wooded — 
soil and the results are presented. 


now under cultivation. 


Regional Precipitation 


Daily precipitation records are maintained at five stations. 


20.0 inches. 


1949-54 period to a high of 21.8 inches. 


from 15.8 to 18.5 inches. 


average precipitation at Athabasca was 19.5 inches. 


Root development is more restricted in the Loon River 
soil as its subsoil is usually tougher and more compact than the subsoil of the 


The average 
monthly and total precipitation data for four stations are presented in Table 1. 
At Dorintosh, the 1952-54 average annual precipitation varied from 14.5 to 
At Loon Lake, the range was from a low of 14.1 inches for the 
At McLennan, precipitation varied 
The range in precipitation at Snowden was from 
12.7 inches up to 22.1 inches during the 13-year period averaged. The eight-year 
The yearly variability ~ 
is indicated by the fact that there was 29.1 inches of precipitation at Athabasca 


in 1955. 
Table 1.—Average Monthly Precipitation at Four Stations 
Dorintosh Loon Lake | McLennan Snowden 
Month 3-year av. 6-year av. 4-year av. 13-year av. 
1952-54 1949-54 1951-54 1942-54 
in. in. in. in. . 
ISMN E Nene Riiene Gea te Ee Raw ees” CAEN E 0.68 Ope eel 0.76 
Hea Ba Sea Or Real CUR Ce RES LV On22 0.30 0.89 0.71 
March.. ORT 0.81 OR 0.69 
heal Re teeta ie, erie atte Aree ttt Oe ae 0.48 0.49 0.42 0.85 
IVE ate Seton ha een ne aE beh 1.45 (ye 2.14 itasy 
FUT Gees cree en sa A aes ea eas PC 2.63 2.68 2.67 2 lek 
URUl ver ot wee eee eerie eS fe 3 Amel 4.20 Sy PP 2502 
ANIL OUST. Skies Mae ok by are ecard ck Sey ae Mee Oe 4.15 2.93 2.36 2136 
Septembert,.owi wes sa Rawat 1.66 1.80 1.01 1.31 
OCto bers 22 eta ee ee EE ee 0.43 0.79 0.68 0.97 
INOVEDL DER AAS er er 0 a te aE eR eR coment 0.60 OAS OF aH 1.00 
Mecemberskar vy ek oes er eee oe tle 0.50 0.86 0.99 0.76 
‘TODA: Meant tem Ee eee 17.49 ess Bs 16.28 


Regional Temperatures 


Maximum and minimum temperatures are recorded on four Illustration 
The thermometers are of standard meteorological type and located 


Stations. 


four feet above the ground. The data are summarized in Table 2 
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Table 2.—Average Monthly Maximum and Minimum Temperatures at Four Stations 
Dorintosh Loon Lake McLennan Snowden 
3-Year Av. 5-Year Av. 4-Year Av. 11-Year Av. 

Month 1952-54 1950-54. 1952-55 1944—54 
Max. Min. Max. Min. Max. Min. Max. Min. 
—Degrees Fahrenheit— 

RiaiIORy i. o.* yo coe 15.6 —19.1 {|— 1.8 —22.9 Sepa a 5.5 —16.9 

Hepruary so... ie... Die, EO 2D Oe = LTO 26 1 14.2 —10.8 

Miler iis pe og tes a Bile? 3.6 DSi ts £3 31 4 27.4 — 0.8 

April 491 18.9 | 46.8 RS: 46 ape 45.8 20.3 

Dire Pk sae. Y,, | 68.1 34.4 64-4 "85 ee ene Hd OF Tipton 

UW FECSS a Dias ea aan 71.8 42.0 70.4 40.2 70 45 69.6 42 .2 

LOTS pea ie ae rere ata = jee 8) 47.6 Tapert 47.6 TA 48 (OE 48.5 

PRUs ge oa stee |) too 46.3 alent At te 46 72.6 46 .2 

September..... 64.5 Stag 64.6 -36.3 63 36 62.6 36.8 

OCG Et Re Seen nhac. Douce 26.9 eyslmney PANY 54 28 50.1 26.1 

INOVOeIMber ss. s.-.. os: BOD 18.4 Sih ys 1 es 32 3 Diy 10.6 

Mecember 1)... Deed 4,2 Viet Sd Oe] 21 0 ei. 6 

| | 
AVERAGE | 49.5 21.8 AS 2, 19.6 | 47 23 | Oa 18.9 


Semmes Sata: Buf fds 
eee eee 8 8 18 O88 


MONTHS 


Fig. 1—Average maximum and minimum monthly temperatures for the Illustration Station at Snowden 
(1l-year average). 
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The frequency of short frost-free periods in this region is of considerable 
importance for the selection of adaptable crops. The frost-free period varied 
from 108 to 124 days at Dorintosh during the 1952-54 period. At Loon Lake, 
the range was from 57 to 118 days for the 5-year period, 1950-54. Variation 
in frost-free periods at McLennan was from 61 days in 1955 to 146 days in 1952 
for the 4-year period. At Snowden, the temperature was above 32° F. for 
46 days in 1954 and for 115 days in 1955 representing the shortest and longest 
frost-free periods during the eleven years for which records were obtained. 


Soil Fertility Studies 


Early studies at the Chedderville and Fallis Illustration Stations in Alberta 
indicated that applications of nitrogen, phosphorus, and sulphur were required 
for crop production. The results of these early studies were reported in the 
Division of Illustration Stations Progress Report for 1938-1947. One of these 
early studies is being continued at Chedderville and the results for the years 
1946 to 1955 are reported in Table 3. The data show that where sulphur was 
not applied the yields of clover hay within a three-year fallow—wheat—clover 
rotation had dropped to a low of 0.16 and a high of 0.62 tons per acre by 1955: 


ed ie Seat ee 


Figure 2. Upper.—Plant food deficiency studies with clover on sulphur-deficient 
gray wooded soils at Chedderville, Alta: Left: Check (No treatment). Right: 
Ammonium sulphate applied at 80 pounds per acre. Lower.—Residual effect of 
fertilizers on Altaswede clover grown on a sulphur-deficient gray wooded soil at 
Chedderville, Alberta, one year after application. Left: Ammonium phosphate 
(11-48-0) at 45 lb. and ammonium nitrate (33.5-0-0) at 36 lb. per acre. Right: 
Ammonium phosphate (16-20-0) at 100 lb. and elemental sulphur at 6 lb. per acre. 
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| te ; es tied sua diem, emesis aera 
FL ee ZOO MZ Te S19) hG. 08) bo G Rae) 0 eS h 1 SiG 0 0 Og yt Ton als Ob at ee eal a eee Sor eee aay 
Fe GL SOR OL ECM N Pe Pe Cee ee OE selon buOG, ~cl'n, TOOLING 0 oc | O ad CSO SR Sac ta aH geet ISL 
Bore OZ) ty eg le) Ze lee Cpe See G'6Z nl 86° 9 0z GIZA, HOGS te apy eee oyeydyng “urury 
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Wherever sulphur had been applied at the rate of 20 pounds per acre per three-year 
period the yields exceeded 2.00 tons per acre and where the sulphur was supple- 
mented with phosphorus, yields were further increased by about one half ton 
per acre, to 2.42 and 2.93 tons respectively. This study also revealed that 
the amount of sulphur required for wheat production is much lower than for 
legume production. On the basis of 10 years’ results neither elemental sulphur 
nor ammonium sulphate have appreciably increased wheat yields in the fallow— 
wheat—oats rotation while they have increased the yield of legume hay 114 and 
116 per cent respectively during the same period. 

In this study a parallel rotation of fallow—wheat —oats was also conducted 
and the same treatments applied to the wheat. The comparison of the yields 
of the two wheat crops revealed the difficulty of maintaining cereal yields on 
these soils without including a legume crop in the rotation. The average yields 
of unfertilized wheat after fallow and oats was 8.9 bushels per acre in 1955 as 
compared with 19.4 bushels from unfertilized wheat after fallow and clover. 

In order to assess the specific requirements of various soil types for sulphur 
and other nutrients four different experiments were conducted on stations 
especially located on named types of gray wooded soils. These were studies 
on (1) Single Element Deficiencies, (2) Levels of Major Nutrients, (8) Com- 
parison of Sulphur Carriers, and (4) Comparisons of Commercial Fertilizer 
Formulae. In addition, work with synthetic soil conditioners was conducted 
on the Dorintosh loam and the Loon River loam. 


Single Element Deficiencies 


A study to evaluate the requirements of nitrogen, phosphorus, potassium, 
and sulphur was initiated at McLennan in 1947, at Loon Lake and Snowden 
in 1949; and at Glaslyn and Dorintosh in 1951. The treatments are shown in 
Table 4. The fertilizer treatments were applied to wheat on fallow and first- 
year legume hay in a rotation of fallow—wheat—coarse grain—hay—hay. Hence, 
direct effects of the treatments were measured by the yields of wheat on fallow 
and of first-year hay, while residual effects were indicated by the yields of coarse 
grain and second-year hay. Tables 5 and 6 contain summaries of the data 
obtained. 


Table 4.—Treatment and Rate of Application, Single Element Deficiency Study 


Treatment Rate of Application per Acre 
bbe Nutrients 
Fertilizer v3 
z Source Fertilizer 

Elements N P20; | KO S 

lb. Ib. lb. Ib. lb. 

Check Iogb ertlazetiat Gen ys vis, s a Mule ean eee 0 0 0 0 0 

N AMATO OMI INLET Ley eked aeanee ea at, 50 16 0 0 0 

S LOU} o} aU Apu UE Ee a aaE eee Pda oval ey 20 0 0 0 20 

NS Ammontimssulphatere seat tenes 80 16 0 0 20 

12 Triple Superphosphate.. ......:.0.....-. 45 0 20 0 0 
NP Ammonium Phosphate 11-48-0 + 

ATRIMOMIU IME NILA Le ease ieee te 45 + 36 16 20 0 0 

NPS Ammonium Phosphate 16-20-0 + Sulphur} 100+ 6 16 20 0) 20 
NPKS Ammonium Phosphate 16-20-0 + 

Potassiim Sulphater....). beeen aeee 100 + 40 16 20 20 20 


The most spectacular response from the application of sulphur to a legume 
forage crop was obtained on the Loon River soil. Sulphur applied in the sulphate 
form at the rate of 20 pounds per acre alone or in combination with nitrogen 


13 
and phosphorus more than doubled hay yields. In some years the alfalfa crop 
growth in the absence of sulphur was so poor that there was little to harvest. 
Such was the case in 1954 with second-year hay at Loon Lake when the alfalfa 
plants in the untreated plots were unable to compete with dandelion growth. 


Table 5.—The Effect of Direct Fertilizer Application on Wheat and Hay Yields per Acre 


Wheat on Fallow First-Year Hay 
Fertilizer Tn ; ‘ Dor- | Glaslyn | Loon 
Elements ies eet: Glaslyn ae Zee intosh | Sweet Lake 
: f ven | Alfalfa | Clover | Alfalfa 
1947-51 | 1951-54 | 1951-54 | 1951-54 | 1949-54. 1953 1953 1953 
bu. bu. bu. bu. bu. tons tons tons 
No Fertilizer...... 14.7 2OMo 8200 25.0 26.8 62 va 1.39 
1h 5 Seams ae ek 26.9 Sol 24.7 27.9 1.82 Ie ey 0.87 
App edte Pe neha sy 14.0 26.0 32.9 30.0 Diane 2.08 1.95 2.44 
NS... 14.1 27.4 31.9 34.6 28.9 at) 1.46 3.34 
JP) Sr lane a a 18.4 30.0 38.4 28.2 34.2 1.97 1.59 1.28 
IN| helen Ua aaa 20.5 30.3 40.1 3250 35.9 leSe 5) TDG, 
IN 21S eas Soke eae 19.9 28.5 40.8 34.5 Died 1.86 1.63 3.42 
NPKS. 20.4 29.3 39.8 Bal 36.2 2.03 1.76 WMS 


Table 6.—The Residual Effect of Fertilizer Application on Grain and Hay Yields 


per Acre 
Coarse Grains Following an. Ft s RE 
Fertilized Wheat SCC UCE RAAT Re! 
Fertilizer = 
Elements Glaslyn Loon Lake Snowden | Dorintosh | Loon Lake 
Barley Oats Oats Alfalfa Alfalfa 
1952-53 1953-54 1954 1954 1954 
bu. bu. bu. tons tons 
INogMertiizer 5.50 32.8 29.8 55.1 2.42 2.43 
INP ga sl ey cd a> 30.2 23.4 51.9 2.47 2.08 
Siar ee 29.9 34.0 NS) Ml 2. 62 3.30 
INMATE es oy he. Soleo 34.0 54.0 3.18 3.66 
12 JOSS ea eee 33.2 30.8 47.1 3.28 1.74 
IN 31.8 25.0 48.9 Bae 1.69 
NPS.. 29.2 33.4 56.9 4.3 3.20 
ING RINGS ren aie ts: atthe, ite 34.2 42.1 o2ul 4.37 3.93 


For wheat on summerfallow, nitrogen alone had no effect at any location. 
Sulphur alone increased the yield by 20 per cent at Loon Lake. Phosphorus 
alone increased the yield of wheat at all stations, the amount varying from 
12.8 per cent at Loon Lake to 27.6 per cent at Snowden. At all stations, 
phosphorus hastened maturity. 


The application of phosphorus and nitrogen on the hay did not significantly 
increase the yield of forage the first year but phosphorus had a residual effect 
at Dorintosh. Generally, however, there was little if any carry-over of the 
effects from nitrogen and phosphorus on any of the soil types from the original 
year of application. 

Interaction effects were noted between N + Pand N+ 8. The nitrogen 
plus phosphorus combination increased the yield of wheat on fallow and 
first-year hay at all stations. At Loon Lake, the nitrogen and sulphur combin- 
ation also gave yield increases. The increase for wheat on fallow was greater 
from combinations of nutrients than those obtained from applying nitrogen, 
phosphorus, or sulphur singly. 
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Levels of Major Nutrients 


In this study, nitrogen, phosphorus, and potassium were applied at two 
levels each, with and without sulphur to cereals and forages on three soil types: 
Nampa at McLennan, Loon River at Loon Lake, and Garrick at Snowden. 
Rates of application of N, P20; and K.O were 8 and 16; 20 and 40; and 0 and 20 
pounds per acre, respectively. Gypsum was applied at 100 pounds per acre 
to supply approximately 20 pounds of elemental sulphur. 


Yield 
Bu./Ac, 


(NoPoKo) 
i* (N+K) 


36 (NgPoKo) 
Ny +( P+K) 


20 = No+(P+K) 


=a (N+K) 


Loon Lake McLennan Snowden Loon Lake McLennan Snowden 


Fig. 3—Effect of two levels of nitrogen on wheat, at Fig. 4—Effect of two levels of P2O; on wheat, at 
8 and 16 pounds per acre, with PsO; and 10 and 20 pounds per acre, with N and 
K20. kO. 


Elke (NP) 
Zk, + (N+P) 


No Gypsum NoPoKo 


Gypsum a Ose 


Loon Lake McLennan Snowden Loon Lake McLennan Snowden 


Fig. 5—Effect of KO on wheat, with N and P2Os. Fig. 6—Fffeet of gypsum on wheat. 
Yield 
tons/aAc. 
Nye (Pek) Ep + (Nek) 2000 FF] No Gypsum 
3.50 
No+(P+K) [[]}Poe (Nex) 5.00 Gypsum 
PaCto0) 
& 00 
1eoO) 
WTO} 
200 
6) 


No Gypsum Gypsum No Gypsum Gypsum Loon Lake Snowden 


Fig. 7—Effect of gypsum + treatment on wheat, Fig. 8—Residual effect of gypsum on second-year 
McLennan. hay at two locations. 
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The effect of the four elements to wheat on fallow was measured in 1949, 
1950, and 1954 at Loon Lake, 1950 to 1952 at McLennan, and 1949 to 1954 at 
Snowden. Figures 3 to 8 illustrate graphically the salient results of this phase 
of the experimental work. 


At Loon Lake, response was obtained from the application of gypsum. 
No major yield differences can be attributed to any particular combination of 
the other three elements although there was some indication of a P + K inter- 
action. The higher level of nitrogen and phosphorus at McLennan and of 
phosphorus and potassium at Snowden, significantly increased the yield of 
wheat over the lower rate of each applied. There was no significant effect 
from gypsum at either station, although at McLennan the gypsum + treatment 
interaction was significant. Here, the higher level of nitrogen had a greater 
effect without gypsum than with gypsum. Similarly, the high level of phosphorus 
had a greater effect without gypsum than with gypsum. The residual effect 
on the succeeding grain crops was negligible in all tests. There was a striking 
difference between results at Loon Lake and Snowden when sulphur was applied 
on first-year alfalfa. At Loon Lake the yield was nearly tripled whereas at 
Snowden the effect was negligible. 


Comparison of Sulphur Carriers 


A test was conducted at Loon Lake, Dorintosh, and Athabasca to compare 
the effect of six different sulphur carriers on cereal and forage crops. The 
compounds were applied at rates sufficient to supply 20 pounds of sulphur 
per acre. ‘To balance the other plant nutrients, ammonium nitrate, triple 
superphosphate and muriate of potash were applied to provide 23 pounds of 
nitrogen, 28 pounds of phosphate, and 56 pounds of potash per acre. The 
results from these tests are presented in Table 7. 


All the sulphur carriers increased the growth of cereal and forage crops 
on Loon River soil. With cereals, the sulphate compounds tended to be more 
effective than elemental sulphur in the first year of application but in the second 
year and repeat applications all forms were about equally effective. On the 
Dorintosh soil type, sulphur did not appear necessary for grain production. 
At Athabasca the sulphate forms of sulphur were much more effective than 
elemental sulphur. 


’ Comparison of Commercial Fertilizer Formulae 


The following commercial fertilizer formulations were tested at three 
stations on cereal crops: ammonium phosphate (11-48-0 and 16-20-0), triple 
superphosphate (0-48-0), and ammonium nitrate (33.5-0-0). The rates used 

and the data obtained from this test are presented in Table 8. 


Yield increases were obtained from the application of ammonium phosphate 
(A.P.) fertilizers at all the stations. At Glaslyn and McLennan, the 50-pound 
rate of 11-48-0 increased the yields significantly over the 40-pound rate but not 
at Snowden. The ammonium phosphate formulations, particularly 11-48-0 ~ 
were more effective in increasing the yield at an equivalent rate of PO; per acre 
than the triple superphosphate (T.S.P.) formulation. On the three stations, 
triple superphosphate (0-48-0) at 20 pounds per acre of P2O; increased the yields 
by 7.0, 7.3, and 3.2 bushels per acre, the 11-48-0 by 8.4, 10.0, and 3.2 bushels, 
and the 16-20-0 by 8.2, 7.4, and 4.2 bushels respectively. Nitrogen when 
applied alone was not effective in increasing the yields. 


Le 


Table 8.—Yield Response of Wheat on Fallow to Commercial Fertilizer 


INutrients Yield rk 
Treatment Applied heat Rial ae 1051 54 
per Acne (4-year average, 1951-54) 
Formulae re N P30; Glaslyn | McLennan} Snowden 

lb Ib Ib. bu, bu. bu. 
Bemontertilizer.......>....... 0 0 0 SEP 32.3 26.7 
re Increases from fertilizers 
_ Triple Superphosphate...... 25 0 10 4.9 4.3 0.5 
_ Triple Superphosphate...... 50 0 20 7.0 7.3 3.2 
_ Triple Superphosphate...... 75 0 30 — 9.2 == 
Triple Superphosphate...... 125 0 50 — 9.8 = 
Ae PI-AR-O oc es 20 2 10 ‘es! 4.9 2¢1 
LS, SAG EBS Oa rere 40 4 20 8.4 10.0 oe 
ee hd -A8-0 gc ak 50 6 24 9.7 14.7 oat 
Preeed 6-20-08 2 ee 48 8 10 4.2 4.3 3:3 
Beret O-20-Oo. oo ea eb 96 15 20 8.2 7.4 - 4.2 
Ammonium Nitrate......... 29 10 0 — Ocal — 
Ammonium Nitrate......... 58 19 0 — —0.6 He 


40 pounds per acre was applied to one-half of the plot. 


Sr en er 


1The percentage composition of commercial materials varies and the quantities given are approximate. 
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Soil Conditioners 


Investigations with synthetic soil conditioners were commenced at Loon 
Lake in 1952. On one area, a conditioner was applied at 500 pounds per acre 
and worked to a depth of three inches. Carrots and radishes were then seeded. 
On a second area ,1,000 pounds was applied to a depth of six inches and wheat 
was seeded. A conditioner was also applied at 2,000 pounds per acre at Dorintosh 
with oats and alfalfa being sown. Ammonium phosphate (11-48-0) fertilizer at 
In these preliminary 
tests, the yield of the vegetable and grain crops was definitely increased. The 
application of 500 pounds per acre gave a marked increase in yield of carrots 
and radishes. 

Observations throughout the summer indicated that emergence was hastened 
and the surface soil structure improved. The application of 1,000 pounds 
increased the yield of wheat over the non-treated area. The effect of the 


application of 2,000 pounds per acre on the yield of oats was greater with the 
addition of an application of fertilizer than without. 


In 1953 more detailed work was initiated at Loon Lake. Soil conditioners 
were applied at three rates, singly and in combination with manure, straw, and 
ammonium phosphate fertilizer. The area was fallowed in 1952 prior to the 
broadcast application in 1953 which was worked to a six-inch depth. 

While there was apparently quite large yield response to applied soil condi- 
tioners the results were not statistically significant. The variability of the data 
was very high as indicated by a large coefficient of variability. 


Crop Adaptation and Seeding Management 


Cereal Crop Yields on Fallow as affected by Seeding Rates and Fertilizers. 


At Snowden, a test was started in 1948 to evaluate the relative productivity 
of wheat, oats and barley when seeded with and without a commercial fertilizer, 
each at two rates of seeding. The test was conducted with the currently 
recommended cereal variety. The fertilizer was ammonium phosphate 11-48-0 
at 30 pounds per acre. The results obtained are illustrated in Figure 9. 
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The yields obtained in pounds of grain per acre were greater from oats 
than from barley which in turn were higher than from wheat. The yields for 
all crops were greater from the higher rate of seeding than from the lower rate. 


Fertilizer increased the yield for the lower and higher rates of seeding by 
0.3 bushels and 2.8 bushels of wheat, 10.6 and 7.7 bushels of oats, and 6.2 and 
6.9 bushels of barley, respectively. 


When the rate of seeding of wheat was increased from 75 pounds to 105 
pounds per acre with fertilizer the yield was increased from 27.1 to 30.7 bushels 
per acre. Increasing the rate of seeding oats from 51 pounds per acre to 85 
pounds with fertilizer increased the yield from 66.9 to 72.1 bushels per acre. 
The yield of barley was increased from 43.7 to 50.1 bushels per acre with a 
seeding rate of 120 pounds per acre as compared with the 72-pound rate, both 
i fertilizer. 
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Summary 


1. The response of cereal and forage crops to the application of sulphur varied 
greatly between different regions within the Gray Wooded soil zone. At 
Loon Lake, Chedderville, and Athabasca the response was very pronounced, 
whereas, at McLennan, Dorintosh, Glaslyn, and Snowden it was negligible. 


2. Nitrogen applied alone to legumes and to grain on fallow gave very little 
response in yield. 

3. Phosphorus, particularly when applied with nitrogen to fallow grain, gave 
very impressive yield increases. Phosphorus occasionally gave slight 
residual effects on legumes at Loon Lake and Dorintosh. 

4. Potassium did not increase yields of grain or legumes when applied alone 


but with nitrogen and phosphorus it increased grain yields somewhat at 
Snowden and McLennan. 


Manure alone increased the yield of legumes and grain at Snowden. 
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The results obtained to date with soil conditioners are inconclusive. 
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In a seeding management study on fallow land at Snowden, oats outyielded 
barley which in turn outyielded wheat. Decreasing the seeding rate reduced 
the yield. 


EDMOND CLOUTIER, C.M.G., 0.A., D.S.P. 
QUEEN’S PRINTER AND CONTROLLER OF STATIONERY 
OTTAWA, 1957 


